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(54) Recording sheets containing alcohols and saccharides. 



(57) A recording sheet which comprises a substrate and a material selected from the group consisting of 
monosaccharides, oligosaccharides, and mixtures thereof. Another embodiment of the present inven- 
tion is directed to a printing process which comprises (a) providing a recording sheet which comprises 
a substrate, a material selected from the group consisting of monomelic alcohols, monosaccharides, 
oligosaccharides, and mixtures thereof, an optional binder, an optional antistatic agent, an optional 
biocide, and an optional filler ; (b) applying an aqueous recording liquid to the recording sheet in an 
imagewise pattern ; and (c) thereafter exposing the substrate to microwave radiation, thereby drying the 
recording liquid on the recording sheet 
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for use in ink jet pnnting processes. intended Durooses, a need remains for im- 

While known compositions and processes are su.tab. ^or the.r ntended ' for use .„ jnk jet 

proved recording sheets. In addition, * he - *^ 

printing processes. Further, a need remamsf0 "^'"^ enab ,e precipitation of a dye from 

with aqueous inks. Additionally, there .s a need <°<™*«^ sheets wh>chena«> p^ ^ which 

with an aqueous ink, exhibit reduced curl,n 9- recordinQ sneet s with the above noted advantages. 

It is an object of the present mvenfon to prov.de reoDrd.ng sheets • ™™ se|ected f rQm 

The present invention provides a record,ng sheet which comp^ 
the group consisting of monosaccharides. oHgosacchan^a^^ur^^retrf. Anoth ^ 
present invention is directed to a printing process wh.ch compnses <f^*"9 ^^^^^^andes, 
prises a substrate, a materia, selected from the group* 2 ^eTan^ptiona. biocide. 
o..gosaccharides. and mixtures thereof, an opfona. b.nde r ™ J**^^^ a ' n ima g ewiS e pattern; 

- — i ~ - - 

^Tngshe^ 

- being preferred in ^"^^^^^^^5^ particularly when it 

ythrito. C(CH 2 OH) 4 (A.drich P475-5); (2 M*"*""*^ ' E^?SS2|S^(Wdrtrt 

2): (12) tris (hydroxymethy.) ^"^^g^f^s^. 14.808-3 ; (14) ( ± )-pantotheno. 
xymethyl)-1 ,3-propane d.ol CaH^CHJH) • <J' d " cn ^ (2 . hydroxye thyl) amino]-2-propa- 

HOCH 2 C(CH 3 ) 2 CH(OH)CONH(CH 2 ) 3 OH ^ «) 1 [N.N DK y y ^ 
no. CH 3 CH(OH)CH 2 N(CH 2 CH 2 OH) 2 (Aldnch 23 375-7). (^ 

mine [ -CH 3 CH(OH)CH 2 l 2 N ^ 
droxypropyl) diethylene triamme CH 3 CH(OH)CH 2 N[CH 2 CH 2 N(CH 2 cri vun,u ^ i 
( + )-erythrulose hydrate [(S)-1, 3. 4-trihydroxy butanone hydrate] (Aldnch 32.985-1). of 
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I •xH 2 0 

HO— C— H 

CH 2 OH 



(19) L-xylulose (Aldrich 28,417-3). of the formula: 



CH 2 OH 
I 

c=o 

H — C — OH 
H— C— H 
CH 2 OH 



(20) L-arabitol (Aldrich 85,135-3), of the formula: 



CH 2 OH 
H— C— OH 
HO— C— H 
HO— C— H 

CH2OH 



(21) adonitol (Aldrich 15,337-0), of the formula: 



CH 2 OH 
I 

H-C-OH 

H— C— OH 

H— C— OH 
I 

CH 2 OH 



(22) L-iditol (Aldrich 30,227-9), of the formula: 



CH 2 OH 

H-C-OH 
I 

HO— C— H 
I 

H— C— OH 
HO— C— H 
CH 2 OH 
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(23) dulcitol (Aldrich D22.315-8), of the formula: 



CH 2 OH 
H — C — OH 
HO— C— H 
HO— C-H 
H — C — OH 
CH 2 OH 



(24) n-methyl D-glucamine (Aldrich M4700-2). of the formula. 



CH2NHCH3 
H— C— OH 
HO— C-H 
H — C — OH 
H — C — OH 
CH 2 OH 

(25) D-g|uconic acid (Aldrich G195-1), of the formula: 

o 

J-OH 
H— C— OH 
HO— C— H 
H— C— OH 
H— C— OH 
CH 2 OH 

(26) D-sorbitol (Aldrich 5.375-5), of the formula: 



CH 2 OH 
H— C— OH 
HO— C— H 
H— C— OH 
H— C— OH 
CH 2 OH 



(27) D-mannitol (Aldrich M235-7), of the formula: 

4 
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CH 2 OH 
HO— C— H 
HO— C— H 
H — C — OH 

H— C— OH 

I 

CH 2 OH 

(28) 2,5-0-methy!ene-D-mannitol (Aldrich 20,665-2), of the formula: 



CH2OH 
I 

O— C— H 

HO— C— H 
I 

H— C— OH 
H— C— O— 
CH 2 OH 



CH 2 



(29) 3,4-0-isopropylidene-D-mannitol (Aldrich 33,817-6), of the formula: 



CH 2 OH 

I 

HO C H 

I 

O C H 

CH3 | 

CH 3 



H C O 

I 

H C OH 

CH 2 OH 

(30) 1,2,5,6-di-O-isopropylidene-D-mannitol (Aldrich 29,640-6), of the formula: 
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(31) D-glycero-D-gulo-heptose (Aldrich 20,668-7), of the formula: 

O 

!-H 
H— C— OH 

H — C — OH 
I 

HO— C— H 
I 

H— C— OH 
I 

H— C— OH 
I 

CH 2 OH 

(32) D-glycero-D-gulo-heptonic acid, sodium dihydrate (Aldrich 30,676-2), of the formula: 

O 

C— ONa 
H— C— OH 
H— C— OH #2H2 q 

HO— C— H 

I 

H— C— OH 

I 

H— C— OH 

I 

CH 2 OH 

C 6 H 3 (OH)3'2H 2 0(AiancnKc> f Duu-o^ ; , , j 440-8); (5) 2%4\6\-trihydroxyacetophenone 
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(Aldrich 26,084-3); (7) 2,4,6-trihydroxybenzaldehyde hydrate (HO) 3 C 6 H 2 CHO H 2 0 (Aldrich T6.540-4); (8) 
3,4,5-trihydroxybenzaldehyde monohydrate (HO) 3 C 6 H 2 CHOH 2 0 (Aldrich 25,959-4); (9) 2,3,4-trihydroxy 
benzoic acid (HO) 3 C 6 H 2 COOH (Aldrich 25,384-7); (10) 2,4,6-trihydroxy benzoic acid monohydrate 
(HO) 3 C 6 H 2 COOH H 2 0 (Aldrich T6, 560-9); (11) 1,3,5 cyclohexane trio! dihydrate C 6 H 9 (OH) 3 2H 2 0 (Aldrich 
35,901-7); (12) 1,3,4,5-tetrahydroxy cyclohexane carboxylic acid (HO) 4 C e H7C60H (Aldrich 13,862-2); (13) 
2,2\4,4'-tetrahydroxybenzophenone [(HOfeCeHjfe CO (Aldrich T1. 640-3); (14) tetrahydroxy-1,4-benzoqui- 
none hydrate (Aldrich T1, 700-0), of the formula: 



O 




•xH 2 0 



O 



(15) purpurogallin (Aldrich P5, 590-2), of the formula: 




(16) glyoxal-trimeric dihydrate (Aldrich 22,013-2), of the formula: 




(17) quinalizarin (1.2,5,8-tetrahydroxy anthraquinone) (Aldrich 13,677-8), of the formula: 



OH O OH 




OH 



OH O 



(18) emodin (Aldrich 23,051-0), of the formula: 
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(19) hydrindantin dihydrate (Aldrich 13,563-1). of the formula: 



OH 




(20) ellagic acid dihydrate (Aldrich E40-1), of the formula: 
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40 



HO 




45 



(21) quercetin 



dihydrate (3.3\4\5,7-pentahydroxy f lavone dihydrate (Aldrich 17.19*4). of the formula: 
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R = NH 2 orOH 

(25) D,L-laudanosoline hydrobromide trihydrate (Aldrich 11,577-0), of the formula: 
HO. 

T T 1 



•HBr 
•3H 2 0 




OH 

(26) tetrahydropapaveroline hydrobromide (Aldrich 24,215-2). of the formula: 

OH 

,OH 




OH 



HO 



•HBr 



(27) esculin monohydrate (Aldrich E280-9), of the formula: 
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HO 



(28) hesperidin (Aldrich 29,260-5), of the formula: 



•H 2 0 



OH 



HO 




OCH 3 



OH OH 



OH 



OH O 



(29) hesperidin methyl chalcone (Aldrich H500-6), of the formula: 



OH 



I O CH 2 

T— 7 ho^— f 

OH OH OH 



O (f p C— CH=CH 

OCH3 



(30) (♦Kutin trihydrate (Aldrich R230-3), of the formula: 



HO 




OH O 



HO /| On CH 2 

CH 3 N ) O 

\ 



•3H 2 Q 



OH OH HO 



OH 



OH 




OCH3 



(31) S'.SJ-trihydroxy-^-methoxyflavone-Z-rutinoside (Aldrich 24,531-3), of the formula: 

11 
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(32) naringin hydrate <Aldrich 22,249-6). of the formula: 

OH O 




45 



so 



55 



•xH 2 0 



OH OH 

(33) tetracycline hydrochloride (Aldrich 25.016-3). of the formula: 

N(CH 3 )2 



OH 



HO v ^CH 3 



H 



•HCI 




(34) chlorotetracycline hydrochloride (Aldrich 27.180-2). of the formula: 

12 
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CH 3 



ci HO v n^ CH3 



N(CH 3 )2 



•HCI 




and the like. 

Also suitable are (III) heterocyclic alcohols, such as (1) L-ascorbic acid (Aldrich A9 ,290-2). of the formula: 



OH 




(2) D-isoascorbic acid (Aldrich 85,606-1), of the formula: 

CH 2 OH 



HO- 



-H 




OH OH 

(3) 5,6-isopropylidene-L-ascorbic acid (Aldrich 30,136-1), of the formula: 




OH OH 



(4) shikimic acid (Aldrich S320-8), of the formula: 

13 
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(5) cyanuric acid (Aldrich C9. 545-5), of the formula: 

OH 



25 



30 



35 




(6) 



HO' 

,.3.5-ths (2-hydroxyethyl) cyanuric acid (Aldrich 30,900-1), of the formula: 

O 

HOCH 2 CH 2 ^ ^ ^CH 2 CH 2 OH 




40 



CH 2 CH 2 OH 



and the like. „iinr«Accharides For the purposes of the present invention. 

Also suitable are (IV) monosaccharides and °'' 9 ^^f ^^^^ed ring saccharide moiety, where- 
« monosaccharides are defined as compounds ^ZZZZo^TL five or six-membered ring sac- 



charide moieties. Examples < 
of the formula: 
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OH OH 

(2) 1,4-anhydro-L-threitol (Aldrich 34,093-6), of the formula: 
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(3) 2,5-anhydro-D-mannitol (Aldrich 30,226-0), of the formula: 



HOCH 2 ^ 

\ rCH 2 OH 
OH 



(4) L-gluconic y-lactone (Aldrich 31,030-1), of the formula: 




OH HO 



CH 2 OH 



(5) D-gluconic y-lactone (Aldrich 21 ,935-5), of the formula: 




OH HO 



CHOH 



CH 2 OH 



(6) a-D-glucoheptonic y-lactone (Aldrich 12,564-4), of the formula: 
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(7) a,p-gluco octanoi^iactone (Aldrich 20,66^4), of the formula: 
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CH 2 OH 

HO C H 

HO C H 




OH OH 

(8) ^gluconolactone (Aldrich G200-1), of the formula: 

CH 2 OH 



HO>l f 

OH 



(9) L -glucono-1,5-lactone (Aldrich 33.232-10). of the formula: 

HO 




OH 



rioT^anhy C d^D^I«co S e (Aldrich 31.65^5). of the formula: 
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(11) D-arabinose (Aldrich 14,112-7), of the formula: 



HO /H(OH) wherein 

HO * 
OH 



H(OH) 



indicates that the substituents in the carbon atom areinterchangeable, i.e., either 



^ H ^ OH 

HO^(OH) or / HO^H(OH) 



OH OH 

(12) L-arabinose (Aldrich A9.190-6), of the formula: 




H(OH) 

OH 

(13) L-xylose (Aldrich 85,159-0), of the formula: 



HO/ O 

OH 



(OH) 



(14) D-xylose (Aldrich X107-5), of the formula: 

HO y O 



W 



I 

OH OH 



(OH) 
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(15) a-D-glucose (Aldrich 25,307-3). of the formula: 

CH 2 OH 

OH 

(16) D-galactose (Aldrich 11.259-3), of the formula: 

CH 2 OH 

(17) L-sorbose (Aldrich 85,156-6), of the formula: 



HO. 

(CH 2 OH) 



°\/ HO^Hi 



OH 

(18) D-fructose (Aldrich 14,092-9), of the formula: 



^H (CH 2 OH) 

ho; 1 

OH 



o> * ' 



(19) D-galactouronic acid monohydrate (Aldrich 85.728-9). of the formula: 

O 
II 

C — OH 
HO }— <\j «*> 
<^OH^J(OH) 

OH 

(20) D-fucose (rhodeose) (Aldrich 85,028-4), of the formula: 
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CH 3 
HO, 

>(OH) 



°0 



OH 



(21) lactobionic acid (Aldrich 15,351-6), of the formula: 

H H OH H O 

I I I I II 
HOCH 2 -C— C— C— C— C OH 

I I I I 

HO O H OH 



CH2OH 



OH 

(22) L-rhamnose monohydrate (6-deoxy-L-mannose) (Aldrich 17,198-0), of the formula: 

HO . 



rCH3^!, ( OH) •> 



►H 2 0 

OH OH 

(23) D-glucosamine hydrochloride (Aldrich G220-6), of the formula: 

CH 2 OH 

'(OH) 
NH 2 

(24) 2-deoxy-D-galactose (Aldrich D440-7), of the formula: 

CH 2 OH 



HON—Y' 



HO. 

X l(OH) 



(25) 2-deoxy-D-glucose (Aldrich D460-1), of the formula: 
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CH 2 OH 



( n° h ) 

HO ^ * 



(26) 



L-fucose (6-deoxy-L-galactose) (Aldrich 85,138-8). of the formula: 



6h R = CH 3 



(27) inositol (Aldrich 1-665-2), of the formula: 



OH OH 

HO^ I f 

OH 



(28) (-)-quebrachitol (2-0-methyl-L-inositol) (Aldrich 36,060-0), of the formula: 

OH 

OCH 3 




29) a-chloralose (Aldrich 10.620-8). of the formula: 




(30) 4.6-0-ethylidene-a-D-glucose (Aldrich E3.275-4), of the formula: 

20 
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CH 3 CH 



— CH 2 



(31) 1,2-0-isopropylidene-D-glucofuranose (Aldrich 1-2,290-0), of the formula: 



CH 2 OH 
I 

HO — C — H 




O— C — CH 3 



(32) 1,2-0-isopropylidene-D-xylofuranose (Aldrich 29,636-8), of the formula: 




(33) 1,2-0-isopropylidene-p-L-idofuranose (Aldrich 30,225-2), of the formula: 




O— C — CH 3 
N CH 3 



(34) sallcin (Aldrich S30-5), of the formula: 
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HO 



CH 2 OH f y 



OH 



and the like. 



ZmSm of suitab.e oligosaccharides indude (35) sucrose (Aldrich 24,761-8; 17,994-9), of the for- 
mula: 

15 CH 2 OH 

) O HOCH 2 



45 



50 



■•^ f\ \ /dH 2 OH 

OH OH 



(36) maltitol (Aldrich 86,206-1), of the formula: 

CH 2 OH CH 2 OH 
J— — O ) — —OH 

HoO-oJ^ CH2 ° H 
OH OH 

(37) D-maltose monohydrate (Aldrich 11,256-9), of the formula: 



CH 2 OH CH 2 OH 

„o4pUjO ,OH> ' H2 ° 

OH OH 



(38) a-D-melibiose hydrate (Aldrich M269-1), of the formula: 



55 
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HO J O 

^— f OCH 2 
HO I 



•xH 2 0 



((oh"" )i(OH) 

OH 



(39) a-D-lactose monohydrate (Aldrich L25-4), of the formula: 



HOCH 2 



HOCH 2 o 
HO ) O 



\ /oh 

v OH 




•H 2 0 



OH 



(40) fV-O- Lactose (Aldrich 25,971-3), of the formula: 




OH 



OH OH 

(41) D-trehalose dihydrate (Aldrich 18,835-2), of the formula: 



45 



50 



55 




•2H 2 0 



(42) D-turanose (3-O-a-D-glucopyranosyl-D-fructose) (Aldrich 28.737-7), of the formula: 

23 
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OH 

(44) dodecyl-B-D-maltoside (Aldrich 86,231-2), of the formula: 



HOCH 2 HOCH 2 




CH 2 (CH 2 )10CH 3 



OH OH 

(45) D-amygdalin (Aldrich A8.320-2). of the formula: 




OH 
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(46) maltotriose (Aldrich 85,149-3), of the formula: 



CH 2 OH CH 2 OH GH2OH 

OH OH OH 



(47) maltotetrose (Aldrich 28,395-9), of the formula: 




OH 



(48) maltopentaose hdyrate (Aldrich 28403-3), of the formula. 




•xH 2 0 



HO 



(49) maltohexaose hydrate (Aldrich 28,404-1), of the formula: 



OH 




•xH 2 0 



HO 



(50) maltoheptaose hydrate (Aldrich 28,401-7), of the formula: 




•XH2O 



HO 



(51) melezitose dihydrate (Aldrich 85,037-3), of the formula: 



25 



OH 
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CH 2 OH 

f | IfCHzOH 
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OH 

CH 2 OH •2H 2 0 
OH 

(52) D-raff inose pentahydrate (Aldrich 20,667-9), of the formula: 

CH 2 OH 
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40 




OCH 2 
OH J Q 



•5H 2 0 




HOCH 2 q 



CH 2 OH 



OH 



(53) slachyose tetrahydrate ( 
7). of the formula: 



a-D-galactosyl^ (A,driCh 85 * 178 " 



45 



50 



55 
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H 2 OH 



OH 



35 



(54) inulin (Kodak 545, available from Eastman Kodak Co.), of the formula: 



40 



45 



50 



55 
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and the like. 



ana uie uiw. 

Mixtures of any two or more of the above materials are also suitable. ^ f ^i^ 
jT^TnoZl alcohol, monosaccharide, oligosaccharide, or mixture thereof is present jnany ef^e 

When the monomeric alcohol, monosaccharide, oligosaccharide, or mortore thereof is applied to the .sub- 
strate m a cSThe coatings emp.oyed for the recording sheets of the 
optionaibinderinaUiontothem^ 

£££££ and applicant, to pap... SpacMc axamplaa of salloWa UnM. » ™n,»aao Ua Uja 
SWe .n f additton^e coating of the recording sheets of the present invention can contain optional anttstetic 
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in an amount of from about 1 to about 5 percent by weight of the coating, and preferably in an amount of from 
about 1 to about 2 percent by weight of the coating, although the amount can be outside these ranges. 

Further, the coating of the recording sheets of the present invention can contain one or more optional bio- 
cides. Examples of suitable biocides include (A) non-ionic biocides, (B) anionic biocides, (C) cationic biockJes; 
5 and the like, as well as mixtures thereof. Specific examples of suitable biocides are mentioned in U.S. appli- 
cation S.N. 08/196,922. The biocide can be present in any effective amount; typically, the biocide is present 
in an amount of from about 1 0 parts per million to about 3 percent by weight of the coating, although the amount 
can be outside this range. 

Additionally, the coating of the recording sheets of the present invention can contain optional filler com- 
10 ponents. Fillers can be present in any effective amount, and if present, typically are present in amounts of 
from about 1 to about 60 percent by weight of the coating composition. Examples of filler components include 
colloidal silicas, such as Syloid 74, available from Grace Company (preferably present, in one embodiment, 
in an amount of about 20 weight percent). Other suitable fillers are mentioned in U.S. application S.N. 
08/196,922. 

15 The coating containing the monomelic alcohol, monosaccharide, oligosaccharide, or mixture thereof is 

present on the substrate of the recording sheet of the present invention in any effective thickness. Typically, 
the total thickness of the coating layer (on each surface of the substrate, when both sides are coated) is from 
about 1 to about 25 microns and preferably from about 5 to about 10 microns, although the thickness can be 
outside of these ranges. 

20 The monomelic alcohol, monosaccharide, oligosaccharide, or mixture thereof or the mixture of monomelic 

alcohol, monosaccharide, oligosaccharide, or mixture thereof, optional binder, optional antistatic agent, option- 
al biocide, and/or optional filler can be applied to the substrate by any suitable technique, such as size press 
treatment, dip coating, reverse roll coating, extrusion coating, or the like. For example, the coating can be ap- 
plied with a KRK size press (Kumagai Riki Kogyo Co., Ltd., Nerima, Tokyo, Japan) by dip coating and can be 

25 applied by solvent extrusion on a Faustel Coater. The KRK size press is a lab size press that simulates a com- 
mercial size press. This size press is normally sheet fed, whereas a commercial size press typically employs 
a continuous web. On the KRK size press, the substrate sheet is taped by one end to the carrier mechanism 
plate. The speed of the test and the roll pressures are set, and the coating solution is poured into the solution 
tank. A 4 liter stainless steel beaker is situated underneath for retaining the solution overflow. The coating sol- 

30 ution is cycled once through the system (without moving the substrate sheet) to wet the surface of the rolls 
and then returned to the feed tank, where it is cycled a second time. While the rolls are being "wetted", the 
sheet is fed through the sizing rolls by pressing the carrier mechanism start button. The coated sheet is then 
removed from the carrier mechanism plate and is placed on a 12 inch by 40 inch (30x1 00cm) sheet of 750 \im 
thick Teflon for support and is dried on the Dynamic Former drying drum and held under restraint to prevent 

35 shrinkage. The drying temperature is approximately 105°C. This method of coating treats both sides of the 
substrate simultaneously. 

In dip coating, a web of the material to be coated is transported below the surface of the liquid coating 
composition by a single roll in such a manner that the exposed site is saturated, followed by removal of any 
excess coating by the squeeze rolls and drying at 100°C in an air dryer. The liquid coating composition gen- 

40 erally comprises the desired coating composition dissolved in a solvent such as water, methanol, or the like. 
The method of surface treating the substrate using a coater results in a continuous sheet of substrate with 
the coating material applied first to one side and then to the second side of this substrate. The substrate can 
also be coated by a slot extrusion process, wherein a flat die is situated with the die lips in close proximity to 
the web of substrate to be coated, resulting in a continuous film of the coating solution evenly distributed across 

45 one surface of the sheet, followed by drying in an air dryer at 100°C. 

Recording sheets of the present invention can be employed in ink jet printing processes. One embodiment 
of the present invention is directed to a process which comprises applying an aqueous recording liquid to a 
recording sheet of the present invention in an imagewise pattern. Another embodiment of the present invention 
is directed to a printing process which comprises (1) incorporating into an ink jet printing apparatus containing 

50 an aqueous ink a recording sheet of the present invention, and (2) causing droplets of the ink to be ejected in 
an imagewise pattern onto the recording sheet, thereby generating images on the recording sheet. Ink jet print- 
ing processes are well known, and are described in, for example, US-A-4,601 ,777, US-A-4,25 1,824, US-A- 
4,410,899, US-A-4 ,41 2,224, and US-A-4,532,530. In a particularly preferred embodiment, the printing appa- 
ratus employs a thermal ink jet process wherein the ink in the nozzles is selectively heated in an imagewise 

55 pattern, thereby causing droplets of the ink to be ejected in imagewise pattern. In another preferred embodi- 
ment, the substrate is printed with an aqueous ink and thereafter the printed substrate is exposed to microwave 
radiation, thereby drying the ink on the sheet. Printing processes of this nature are disclosed in, for example, 
US-A-5,220,346. 
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Recording sheets of the present invention exhibit reduced curl upon being printed with aqueous inks par- 

section across its width (or shorter dimension - for example. 8.5 inches (2 Bcm^ * an8_5 * 11 men 
(21 1 6x27 9cm) sheet as opposed to length, or longer dimension - for example. 11 inches (27 9cm) m an 8.5 x 
11 in^lSrS sheet) and the midpoint of the arc. To measure curl, a sheet can be held with the thumb 

and£^ 

fnch (21 6cm) edges in an 8.5 * 1 1 inch (21 .6x27.9cm) sheet) and the arc formed by the sheet can be matched 

such as pnSg with pen plotters, handwriting with ink pens, offset printing processes, or the like . prided 
fhat the iTemrtoved to form the image is compatible with the ink receiving layer of the recording sheet 

J^^SlSSSft. invention will now be described in detail. These examples attendee to 
be SSSm* the invention is not limited to the materials, conditions, or process parameters setforth ,n 
these embodiments All parts and percentages are by weight unless otherwise indicated. 

^^S^s^Zas^mZs recited herein were obtained on a Pacific Spectrograph Color System^ 
Tte^SSSSSSSTm^r components, an optica, sensor and a data terminal. Tbe o P t,ca. ^rem- 
2iI7?tartfWHn) integrating sphere to provide diffuse illumination and 8 degrees viewing. This sensor 
cSTbe usedTc me^e Sh transmission and ref ieCance samples. When ^^^^^ 
^specular component may be included. A high resolution, full disperse, 9^ ™—^ 
to scan the spectrum from 380 to 720 nanometers. The data terminal features a 12 inch (30cm) CRT display, 
key^ard for selection of operating parameters and the entry of tristimulus values, and an alpha- 
numeric keyboard for entry of product standard informatoon. 



EXAMPLE I 



Transoarencv sheets were prepared as follows. Blends of 70 percent by weight hydroxypropyl methyl cel- 
,u. osT^ o^in^rom DowChemica. Co.) and 30 percent by weight of various -**^>5££ 
earobtainedfromAldrichChemica. Co.. were prepared by mixing 56 ^f^^^Z^l^Z 
and 24 grams of the additive composition in 1.000 milliliters of water in a 2 Lrterja and stirring .the 

For ^rnpanSn purposes, a transparency sheet was also prepared in which the coat.ng consisted of 100 per- 
cent by weight hydroxypropyl methyl cellulose and contained no additive MjJ 

The transparency sheets thus prepared were incorporated into a Hewlett-Packard 500-C color inkjet pnn 
ter containing inks of the following compositions: ^ hr j, i q n «rnent bv weiaht 

Cyan- 20 percent by weight ethylene glycol. 2.5 percent by weight benzyl alcohol. 1 

ammonium cLrid^ 0.1 percentbyweightDow^ 

M?dTand%,^^^ 

Union Carbide Co.). 30 percent by weight Projet Cyan 1 dye. obtained from ICI. 45.45 percent 

M9npnt , % oerSnt W bvweight ethylene glycol. 2.5 percent by weight benzyl alcohol. 1 .9 percent by weight 

Ma96nta - ammTlS 

Midland. Ml. 0.05 percent by weight polyethylene oxide (molecular weigh 18 500). obtained from 
Union Carbide Co.). 2.5 percent by weight Triton Direct Red 227. obtained from Tncon. 72.95 

' Yellow To^bTwe^ 'ISSUES? 
Ye ammoniumcLride.0.1percentbyweightDowici.150biocide.^ 

Midland. M..0.05 percent by weight polyethylene J^^^^^SS 
Union Carbide Co.), 3 percent by weight Hoechst Duasyn Bnlliant Yellow SF-GLVP220, obtained 
; from Hoechst. 72.45 percent by weight water. 

Im9n „ were nenerated bv printing block patterns for magenta, cyan, yellow, and black. The images tnus 
tt™2EE!££ to microwave radiation with a Citizen Mode. No. JM55581 . obtained f rem Cor, 
lumere M^lssVuga. Ontario. Canada, set at 700 Watts output power at 2450 MHz frequency. The black ,nv 
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ages were "process black" (i.e., formed by superimposition of cyan, magenta, and yellow images). The drying 
times and optical densities for the resulting images were as follows: 



Additive 


Drying Time (seconds) 


Optical Density 


black 


cyan 


magenta 


yellow 


black 


cyan 


magenta 


yellow 


none 


30 


20 


30 


20 


2.50 


2.07 


1.45 


0.99 


pentaerythritol 


25 


10 


5 


15 


1.80 


1.50 


1.42 


0.94 


xylitol 


30 


20 


30 


20 


2.00 


2.00 


1.50 


0.90 


(±)-pantothenol 


10 


10 


10 


10 


1.90 


2.10 


1.40 


1.00 


1,1,1-tris (hydroxy 
methyl) ethane 


40 


10 


10 


10 


1.95 


1.94 


1.45 


0.97 


D-sorbitol 


20 


30 


30 


20 


1.60 


1.90 


1.70 


1.00 



As the results indicate, the drying times of all colors were equivalent or faster in the presence of the ad- 
ditives than in their absence. In addition, the optical densities of the images were also acceptable and in some 
instances were improved. 



EXAMPLE II 

Transparency sheets were prepared as follows. Blends of 90 percent by weight hydroxy propyl methyl cel- 
lulose (K35LV, obtained from Dow Chemical Co.) and 10 percent by weight of various additive compositions, 
each obtained from Aid rich Chemical Co., were prepared by mixing 72 grams of hydroxy propyl methyl cellulose 
and 8 grams of the additive composition in 1,000 milliliters of water in a 2 Liter jar and stirring the contents in 
an Omni homogenizer for 2 hours. Subsequently, the solution was left overnight for removal of air bubbles. 
The blends thus prepared were then coated by a dip coating process (both sides coated in one operation) by 
providing Mylar® base sheets in cut sheet form (8.5 x 11 Inches; 21.6x27 .9cm) in a thickness of 100 urn. Sub- 
sequent to air drying at 25°C for 3 hours followed by oven drying at 100°C for 10 minutes and monitoring the 
difference in weight prior to and subsequent to coating, the dried coated sheets were each coated with 1 gram, 
1 0 yim in thickness, on each surface (2 grams total coating weight for 2-sided transparency) of the substrate. 
For comparison purposes, a transparency sheet was also prepared in which the coating consisted of 100 per- 
cent by weight hydroxy propyl methyl cellulose and contained no additive composition. 

The transparency sheets thus prepared were incorporated into a Hewlett-Packard 500-C color ink jet prin- 
ter containing inks of the following compositions: 
Cyan: Same as Example I. 

Magenta: Same as Example I. 
Yellow: Same as Example I. 

Images were generated by printing block patterns for magenta, cyan, yellow, and black. The images thus 
formed were allowed to dry at 25°C. The black images were "process black" (i.e., formed by superimposition 
of cyan, magenta, and yellow images). The drying times and optical densities for the resulting images were 
as follows: 
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10 



15 



20 



25 



30 



35 



40 



AGOIIIve 


Drying Time (minutes) 


Optic* 


al Density 






black 


cyan 


magenta 


yellow 


black 


cyan 


magenta 


yellow 




10 


5 


5 


2 


2.95 


2.10 


1.37 


0.99 I 


none 

pentaerythritol 


6 


2 


3 


1 




1.67 


1.25 


1.03 




8 


2.5 


5 


1 


2.60 


1.86 


1.58 


0.98 


xyiitol 

(±)-pantothenol 


6 


2.5 


2.5 


1 


2.70 


1.80 


1.45 


1.03 


1,1,1-tris (hydroxy 
methyl) ethane 


8 


2 


4.5 


1 


2.60 


1.71 


1.30 


1.02 




7 


2 


2 


2 


2.96 


2.80 


1.40 


0.69 


a-d-glucose 
D-sorbitol 


7 


2 


2 


2 


2.90 


2.70 


1.27 


0.70 



pared to those on the transparencies containing no additives. 
EXAMPLE III 

each obtained from Aldnch Chemicar Co., wer ej prepa y » tne contents in 

and 8 grams of the additive composition m 1.000^ m ™^ ™' for remov *, of a lr bubbles, 

an Omni homogenizer for 2 hours. Subsequently^ J^^^^sS coated in one operation) by 
The blends thus prepared were then coated by a dip in a thicknes s of 100 pm. Sub- 

providing Mylar® base sheets in cut sheet form (8.5 *"™^'a J™££ 0 mTnuVes and monitoring the 
sequent to air drying at 25'C for 3 hours fo lowed by oven we^a each coated with 1 gram, 

difference in weight prior to and subsequent to coa ,ng. the ^f°^ ds Jj* transparency) of the substrate. 

lowing compositions: 

Cyan: Same as Example I. 

Magenta: Same as Example I. 

as follows: 



45 
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10 



15 



20 



Additive 


Optical Density 


black 


cyan 


magenta 


yellow 


none 


2.95 


2.10 


1.37 


0.99 


L-ascorbic acid 


2.80 


2.05 


1.40 


0.68 


D-g!uconic acid 


2.97 


2.83 


1.40 


0.70 


lactobionic acid 


2.91 


2.80 


1.40 


0.69 


a-D-lactose monohydrate 


2.96 


2.85 


1.39 


0.67 


p-D-lactose 


2.95 


2.80 


1.40 


0.70 


D-maltose monohydrate 


2.95 


2.90 


1.40 


0.75 


N-methyl-D-glucamine 


2.60 


2.54 


1.36 


0.69 


dulcitol 


2.80 


2.72 


1.40 


0.68 


inositol 


2.70 


2.90 


1.40 


0.75 


D-raff inose pentahydrate 


2.90 


2.78 


1.30 


0.63 



25 



As the results indicate, in the presence of the additive, the optical density of the cyan images was en- 
hanced, particularly in cases such as wherein the transparency contained inositol, D-gluconic acid, lactobionic 
acid, p-D-lactose, and D-maltose monohydrate. 

EXAMPLE IV 



30 



35 



40 



45 



50 



Transparency sheets were prepared as follows. Blends of 54 percent by weight hydroxypropyl methyl cel- 
lulose (K35LV, obtained from Dow Chemical Co.), 36 percent by weight poly(ethylene oxide) (POLY OX WSRN- 
3000, obtained from Union Carbide Corp., and 10 percent by weight of various additive compositions, each 
obtained from Aldrich Chemical Co., were prepared by mixing 43.2 grams of hydroxypropyl methyl cellulose, 
28.8 grams of poly(ethyl en e oxide), and 8 grams of the additive composition in 1 ,000 milliliters of water in a 2 
Liter jar and stirring the contents in an Omni homogenizer for 2 hours. Subsequently, the solution was left over- 
night for removal of air bubbles. The blends thus prepared were then coated by a dtp coating process (both 
sides coated in one operation) by providing Mylar® base sheets in cut sheet form (8.5 x 11 inches; 
21.6x27.9cm) in a thickness of 100 u.m. Subsequent to air drying at 25°C for 3 hours followed by oven drying 
at 100°C for 10 minutes and monitoring the difference in weight prior to and subsequent to coating, the dried 
coated sheets were each coated with 1 gram, 10 nm in thickness, on each surface (2 grams total coating weight 
for 2-sided transparency) of the substrate. For comparison purposes, a transparency sheet was also prepared 
in which the coating consisted of 60 percent by weight hydroxypropyl methyl cellulose and 40 percent by weight 
poly(ethy1ene oxide) and contained no additive composition. 

The transparency sheets thus prepared were incorporated into a Hewlett-Packard 500-C color ink jet prin- 
ter containing inks of the following compositions: 
Cyan: Same as Example I. 

Magenta: Same as Example I. 
Yellow: Same as Example I. 

Images were generated by printing block patterns for magenta, cyan, yellow, and black. The images thus 
formed were allowed to dry at 25°C. The black images were "process black" (i.e., formed by su peri m position 
of cyan, magenta, and yellow images). The drying times and optical densities for the resulting images were 
as follows: 
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Additive 


Drying Time (minutes) 


Optic* 


al Density 








black 


cyan 


magenta 


yellow 


black 


cyan 


magenta 


yellow 






15 


10 


10 


10 


1.40 


1.46 


1.34 


1.02 


5 


none 


6 


3 


3 


2 


1.45 


1.40 


1.30 


0.95 




pentaerythritol 
1,1,1-tris (hydroxy 


6 


3 


3 


3 


1.44 


1.42 


1.26 


0.86 


10 


methyl) ethane 
1,1,1-tris (hydroxy 


7 


4 


3 


3 


1.47 


1.46 


1.32 


0.96 




methyl) amino methane 


8 


4 


4 


3 


1.42 


1.37 


1.23 


0.90 




(±)-pantothenol 


8 


4 


4 


3 


1.45 


1.44 


1.27 


0.95 


15 


D.L-threitol 
xylitol 


8 


4 


4 


3 


1.44 


1.39 


1.20 


0.94 I 



20 



25 



30 



35 



40 



45 



pared to those on the transparencies containing no additives. 
EXAMPLE V 

" Paper recording sheets were prepared as foi.ows. Coating 

position^, each obtained from ^^^^^S^SSXiS^ prepared were 
500 milliliters of water in a beaker and sfmng **J£^^^'" " oper ation) by providing paper base 
then coated onto paper by a dip coating SUs of iS pm Subsequent to air drying at 

a ^a^^ 
taining inks of the following composition: 
Cyan: Same as Example I. 

Magenta: Same as Example I. 

Yellow: Same as Example I. . nrinted the paper sheets were 

hnages were generated with 100 percent ink coverage. in we * ht 

each weighed precise* in a precision balance at time ™°™«^^*£Zn2e required for most of 
was recorded as a function of time, 100 minutes being «>^,dered a^ t ^J^^Z> M ntB such as water and 
the voiatile ink components to evaporate t™* 1 ^ non-vo.ati.e cor. 

pontn^^^^ 
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5 



10 



15 



Additive 


Percent weight-loss of volatiles at various times 
(minutes) 


1,000 minutes 




5 


10 


15 


30 


60 


120 


wt. loss % 


curl in mm 


none 


32 


43 


45 


48 


50 


53 


65 ! 


125 


pentaerythritol 


34 


47 


54 


63 


70 


74 


100 


0 


(±)-pantothenol 


24 


43 


49 


55 


58 


63 


89 


10 


xyiitol 


38 


52 


59 


63 


66 


71 


-100 


0 


1,1,1-tris (hydroxy 
methyl) ethane 


41 


60 


64 


66 


68 


71 


100 


0 


1,3,5-tris (hydroxy 
ethyl )-cyanouric 
acid 


43 


55 


58 


62 


65 


68 


86 


15 


inositol 


36 


54 


59 


63 


64 


73 


100 


0 


D-raff inose 
pentahydrate 


27 


40 


46 


51 


52 


57 


80 


20 


lactobionic acid 


41 


54 


57 


62 


66 


70 


100 


0 


a-D-glucose 


37 


44 


54 


64 


65 


68 


91 


10 


0-D-lactose 
monohydrate 


40 


52 


56 


59 


61 


65 


74 


25 


D-mannitol 


38 


53 


57 


61 


64 


65 


71 


30 


S-sorbitol 


13 


23 


33 


56 


76 


84 


95 


5 



As the results indicate, the papers coated with the additives exhibited higher weight loss of volatiles at 
time 1,000 minutes compared to the paper which had been treated with water alone. In addition, the papers 
coated with the additives exhibited lower curl values compared to the curl value for the paper treated with water 
alone. 

EXAMPLE VI 



Paper recording sheets were prepared as follows. Coating compositions containing various additive com- 
positions, each obtained from Aldrich Chemical Co., were prepared by dissolving 50 grams of the additive in 
500 milliliters of water in a beaker and stirring for 1 hour at 25°C. The additive solutions thus prepared were 
then coated onto paper by a dip coating process (both sides coated in one operation) by providing paper base 
sheets in cut sheet form (8.5.x 11 inches; 21.6x27.9cm) in a thickness of 100 ^m. Subsequent to air drying at 
100°C for 10 minutes and monitoring the difference in weight prior to and subsequent to coating, the sheets 
were each coated on each side with 500 milligrams, in a thickness of 5 um (total coating weight 1 gram for 
two-sided sheets), of the additive composition For comparison purposes, an uncoated paper sheet treated with 
a composition containing only water by the same procedure was also imaged. 

The paper sheets thus prepared were incorporated into a Hewlett-Packard 500-C color ink jet printer con- 
taining inks of the following composition: 
Cyan: Same as Example I. 

Magenta: Same as Example I. 
Yellow: Same as Example I. 

The black images were "process black" (i.e., formed by superimposition of cyan, magenta, and yellow images). 
The optical densities for the resulting images were as follows: 
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Additive 


Optical Density 




black 


cyan 


magenta 


yellow 




1.08 


1.18 


1.03 


0.80 


pentaerythrito! 


1.30 


1.29 


1.17 


0.91 


(±H>antothenol 


1.20 


1.24 


1.06 


0.77 




1.26 


1.29 


1.12 


0.79 


xylitol 

1 1 1-tris (hydroxy methvl) ethane 


1.20 


1.27 


1.09 


0.82 


1 3 5-tris (hydroxy ethyl) cyanouric acid 


1.18 


1.25 


1.10 


0.80 


inositol - — 


1.17 


1.27 


1.11 


0.79 


D-raff inose pentahydrate _ 


1.16 


1.26 


1.08 


0.78 


lactobionic acid 


1.07 


1.10 


0.98 


0.73 


a-D-glucose 


1.36 


1.35 


1.17 


0.94 


B-D-lactose monohydrate 


1.24 


1.32 


1.15 


0.84 


D-mannitol — 


1.15 


1.28 


1.08 


0.82 


D-sorbitol — — — 


1.38 


1.17 


1.17 


0.89 



sities for all colors. 



Claims 

mixtures thereof. 

40 grams per square meter of the substrate. 
3 A recording sheet according to c.aim 1 or 2, further including a binder, wherein the binder comprises (1) 
a polysaccharide, or (2) a quaternary acrylic copolymer latex. 

4 . .-.—a* - ^•-—v" esse? ssstSESssss 

onto the substrate in a thickness of from about 1 to about 25 pm. 

5. A recording sheet according to any of daims 1 ot 4. wherein , the ) additive is (A) a monomeric alcoho.. (B, 
a monosaccharide, (C) an oligosaccharide, or (D) an al.phafc alcohol. 

6. A recording sheet according to any of claims 1 to 4. $ 
consisting of (1) pentaerythrito.; (2) ^f^™^ 

eryth ro se;<6)threito.;(7^ JJ^ (13) 2 . e thy.-2- 

(11) tris (hydroxymethyl) ammo methane (12) ^^^^W^^^^^^^^ 
(hydroxymethy.)-1,3-propane diol; (14 |P a ^"°'^e--;^ S S.N^N"-JeatSis (2-h^roxypropyl) 
(16) 20 arabUo V. (21) adonitol; (22) iditol; (23) d* 
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mannitol; (29) 3,4-G-isopropylidene-mannitol; (30) 1,2,5,6-di-O-isopropylidene-mannitol; (31) glycero-gu- 
lo-heptose; (32) glycero-gulo-heptonic acid, sodium dihydrate; and mixtures thereof, (B) an aromatic al- 
cohol, or (C) selected from the group consisting of (1) pyrogallol; (2) phloroglucinol dihydrate; (3) 1 ,1 ,1- 
trihydroxyphenyl ethane; (4) 2\3\4Vtrihydroxyacetopherione; (5) 2\4\6\-trihydroxyacetophenorie mono- 
hydrate; (6)2,3,4-trihydroxybenzaldehyde; (7) 2,4, 6- tri hydroxy benzaldehyde hydrate; (8) 3,4,5-trihydrox- 
ybenzaldehyde monohydrate; (9) 2, 3,4-tri hydroxy benzoic acid; (1 0) 2,4,6-trihydroxy benzoic acid mono- 
hydrate; (11)1 ,3,5 cyclohexane trio! dihydrate; (1 2) 1,3,4, 5-tetrahydroxy cyclohexane carboxylic acid; (13) 
2,2\4,4'-tetrahydroxybenzophenone; (14) tetrahydroxy-1,4-benzoquinone hydrate; (15) purpurogallin; 
(16) glyoxal-trimeric dihydrate; (17) quinalizarin; (18) emodin; (19) hydrindantin dihydrate; (20) ellagic acid 
dihydrate; (21) quercetin dihydrate (3,3\4\5,7-pentahydroxy flavone dihydrate; (22) morin hydrate 
(2',3,4,5,7-pentahydroxy flavone hydrate; (23) myricetin; (24) lacmoid; (25) laudanosoline hydrobromide 
trihydrate; (26) tetrahydropapaveroline hydrobromide; (27) esculin monohydrate; (28) hesperidin; (29) 
hesperidin methyl chalcone; (30) rutin trihydrate; (31) 3 , ,5,7-trihydroxy-4 , -methoxyflavone-7 rutinoside; 
(32) naringin hydrate; (33) tetracycline hydrochloride; (34) chlorotetracycline hydrochloride; and mix- 
tures thereof. 

7. A recording sheet according to any of claims 1 to 4, wherein the additive is (A) a heterocyclic alcohol, (B) 
selected from the group consisting of (1) ascorbic acid; (2) isoascorbic acid; (3) 5,6-isopropylidene-L-as- 
corbtc acid; (4) shikimic acid; (5) cyanuric acid; (6) 1,3,5-tris (2-hydroxyethyl) cyanuric acid; and mixtures 
thereof, or (C) a monosaccharide. 

8. A recording sheet according to any of claims 1 to 4, wherein the additive is (A) selected from the group 
consisting of (1) 1,4-anhydroerythritol; (2) 1,4-anhydro-threitol; (3) 2,5-anhydro-mannitol; (4) gluconic y- 
lactone, (5) a-glucoheptonic y-lactone; (6) a,f*-gluco octanoic-y-lactone; (7) 5-gluconolactone; (8) glucono- 
1.5-lactone; (9) 1 ,6-anhydrc-p-glucose; (10) arabinose, (11) xylose; (12) a-glucose; (13) galactose; (14) 
sorbose. (15) fructose; (16)galactouronicacid monohydrate; (17)fucose; (18) lactobionic acid; (19) r ham- 
nose monohydrate; (20) glucosamine hydrochloride; (21) 2-deoxy-galactose; (22) 2-deoxy-glucose; (23) 
inositol: (24) quebrachitol; (25) a-chloralose; (26) 4,6-0-ethylidene-a-glucose; (27) 1 ,2-0-isopropylidene- 
giucoruranose; (28) 1,2-0-isopropytidene-xylofuranose; (29) 1,2-0-isopropylidene-p-idofuranose; (30) 
saflcin, and mixtures thereof, (B) an oligosaccharide, or (C) selected from the group consisting of (1) su- 
crose. (2) maJtitol; (3) maltose monohydrate; (4) a-melibiose hydrate; (5) a-lactose monohydrate; (6) 0- 
lactose; (7) trehalose dihydrate; (8) turanose; (9) palatinose; (10) dodecyl-p~maltoside; (11) amygdalin; 
(12) maJtotriose; (13) maltotetrose; (14) maltopentaose hdyrate; (15) maltohexaose hydrate; (16) malto- 
heptaose hydrate; (17) melezitose dihydrate; (18) raffinose pentahydrate; (19) stachyose tetrahydrate; 
(20) inuJin; and mixtures thereof. 

9. A process which comprises applying an aqueous recording liquid in an imagewise pattern to a recording 
sheet according to any of the preceding claims, the process preferably comprising (1) incorporating the 
recording sheet into an ink jet printing apparatus containing an aqueous ink, and (2) causing droplets of 
the ink to be ejected in an imagewise pattern onto the recording sheet thereby generating images on the 
recording sheet 

10. A process according to claim 9, wherein the recording sheet is printed with an aqueous ink and thereafter 
the printed substrate is exposed to microwave radiation, thereby drying the ink on the sheet. 



37 



0667245A1J_> 



EP 0 667 245 A1 



ft* 




38 



NSDOCID* <EP 



066724SA1 I > 



